The comet assay in nanotoxicology research.
Nanoscale particles can have impressive and useful characteristics, but the same properties may be problematic for human health. From this perspective it is critical to assess the ability of nanoparticles to cause DNA damage. This review focuses on the use of the comet assay in nanotoxicology research. In the alkaline version of the assay, DNA strand breaks and alkali-labile sites are detected and oxidatively damaged DNA can be analyzed using the enzyme formamidopyrimidine glycosylase. The article reviews studies that have used the comet assay to investigate the toxicity of manufactured nanoparticles. It is shown that at least 46 cellular in vitro studies and several in vivo studies have used the comet assay and that the majority of the nanoparticles tested cause DNA strand breaks or oxidative DNA lesions. This is not surprising considering the sensitivity of the method and the reactivity of many nanomaterials. Interactions between the particles and the assay cannot be totally excluded and need further consideration. It is concluded that studies including several particle types, to enable the assessment of their relative potency, are valuable as are studies focusing both on comet assay end points and mutagenicity. Finally, the article discusses the potential future use of the comet assay in human biomonitoring studies, which could provide valuable information for hazard identification of nanoparticles.